Within the reconstruction of historical buildings, the requirement of thermal performances meets building aesthetics and its historical features. The paper focuses on technological aspects of reconstruction of historical buildings; especially how to preserve typical features of the historical building. Our focus is on the possible ways of modernisation of railway station in Žilina. The goal is to preserve architectural features and artistic value of the building while improving its thermal performance. Environmental assessment of the building modernisation is calculated in comparative studies. They compare existing building envelope structures insulated with different types of insulating materials: starting with commercially used insulators ending up with environmentally friendly materials.
Building history
Railway station in Žilina was built between 1937 and 1942 in the place of former old station building [2] . The station has been placed outside of the old town -the typical location for railway station buildings built during industrial revolution. Free lands between the town and the station have been urbanized later on. Today the railway station is completely incorporated in the inner town, caused by sharply growing urban area.
Architects Francis Edward Bednarik (1902 --2005) designed the building in the style of Modernism. Its architecture is influenced by Czechoslovak interwar art, linking the characteristic principles of European functionalism with elements of national artistic creation. Station was build in Modern style, so the building is relatively new. It is not inscribed in General list of Monuments, and cannot be treated as a historical building.
Building construction
Building consists of two separate parts "A" (72.25 x 22.7 m) and "B" (42.94 x 22.7 m). Maximal height of the "A" part is 10.85 m and "B" part is 11 m. Building seems to be symmetrical, except three-storey lateral part on the south-eastern side and two main entrances with expressive portals. Brown ceramic tiles are covering the frontal facade. The gradation of the structures, rounded edges, interior cornices and travertine cladding of the expressive portals are the most beautiful ornamental features of the station building ( Fig. 1., 2 ., 3.). [3] 
Artistic details
Building conception, rounded corners, interior cornices, travertine cladding, iron building elements, imposing portals and interior artistic decorations -these are some of the most interesting building features. But the most impressive detail of the station is undoubtedly the collection of five windowpanes in its foyer. The two laterals are 4.8 m long, and three central 5.4 m long. Their height is 1.45m. Design came from artists Róbert Dúbravec from 1955 -1956 . In addition to their aesthetic qualities, the windowpanes reflect a contemporary social situation; present trauma of the Second World War, the celebration of Slovak country and optimistic propaganda of socialistic ideology (legible in slogans at the windowpanes, like: "Work joyfully, live joyfully", "We have finally traversed our bloody past", "... finished misery", "Beautiful world where happy people live", "... immense beauty of our land") (Fig. 4.) . These kind of artistic oeuvre is unique in this range. Fig. 4 . One of the five installed windowpanes [4] .
From the same period (sixties of 20 th century) comes stylised interior decorations fabricated from metal, by sculptors Andrej Rudavský (Fig. 5 ), Vladimír Kompánek (Fig. 6 ) and Rudolf Uher (Fig. 7) . Sculptures are situated in the foyer upper walls. Remarkable traces of industrial era are well seen at steel beams and columns of exterior parts of the railway station (Fig. 8) . The mentioned details visitors usually do not notice. The building seems to be insignificant among dozens of similar ones, built in the same style. In addition, the interesting features are often overlaid by several defects of the building and by visual smog of the environment.
The current state of the object
Inspection of the object indicates that the building is from the user and technical point of view in a very bad condition. The overall state of the object can be evaluated from the various aspects of construction:
Structural: the overall evaluation of building structures, their construction and moral value, functionality, integrity of building structures. Structural evaluation involves visual inspection of the building; Thermal performance of building: meet design criteria and assessment according to STN 73 0540:2012.
[5]
Structural evaluation of the building
Reinforced concrete in the object (prefabricated reinforced concrete frame) during the inspection did not show serious deficiencies. In some places due to the dilatation was broken plaster, which is more of an aesthetic problem. In several places in the interior (ceiling, columns and beams) were noticeable several leaks through the existing roof structure. The leaks are negatively effecting the bearing structure of reinforced concrete slabs and its reinforcement. The ingress was visible on the window structure, where the problem occurs even in places of windowsills. In addition, the visual impression of the ingress is unpleasant (Fig. 9) . Important part of the evaluation was visual inspection; It has been already mentioned immense visual smog devaluates the building. Visual smog is remarkable from the street view already (Fig. 10) and does not correspond with the original conception proposed by the architect. The railway station building consists of additional features which original proposal did not foresee (vending machines, stalls, market sales, advertizing panels, banners, etc… (Fig. 11.) . Their improper placement and poor connection to indoor plumbing water, sewerage and electricity arises in inconsistent chaos of functionality. Dirty walls, windows and cladding as well as broken devices degrade significantly the place (Fig. 12. ). The moral ageing of the internal material and its coloring with significant signs of dirt is causing aesthetic and hygienic problems. The dirt is particularly noticeable on the exterior cladding structures, which are made of unglazed ceramic tiles and travertine.. Both of the materials have a distinct porous structure that stores a considerable amount of dust and dirt.
Thermal performance of building
Envelope construction design of the object of railway station building is satisfying the requirements of STN 73 0540:2012 (Tab. 1., 2.). The differences in the parameters of existing building envelope, compared to a standard minimum, are even more contrastable after tightening the criteria in 2015. In addition to insufficient thermal resistance of external walls and cold bridges there are problems in window structures which form a significant part of the outer surface of the object. Window openings are made primarily of aluminium windows without thermal breaks. Stained-glass window places are designed with the steel frame and single glazing. The leaking roof structure reveals the unsatisfactory thermal resistance. This reduces the ability of the insulation to fulfil its primary function. Therefore, there are excessive cold spots present in the affected areas. Rising energy prices, accompanied by an outdated construction makes this object very uneconomical. 
Reconstruction of the building envelope
The reconstruction options of the object are primarily based on the financial possibilities of the investor -ZSR. The reconstruction of the object can be viewed from two perspectives:
The renewal of the building envelope: exterior walls, doors, windows, and roof.
The renewal of the whole building: exterior walls, doors, windows and roof, the interior of the building (tiles, floor tiles, plaster, equipment), installation and technical equipment. This study deals only with renovation of the building envelope. The theoretical assessment is based on the design of thermal insulation system, which is suitable from an energy and environmental perspective. The commercially most used materials are compared with the natural materials. All of exterior envelope structures are designed in such a way that it could be possible to achieve the same heat transfer coefficient (recommended value Ur1).
The environmental assessment of variant structures
Environmental appraisal for each construction is compared to the indicator OI3KON. The OI3KON indicator is relative to 1m² of a structure and all the OI3 indicators described below are based on it. This means that it is layers indicates by how many OI3 points that layer of building materials raises the OI3KON of a structure. This 6] OI3KON is calculated as shown below:
A structure's OI3KON as an environmental indicator (for 1m² of a structure) encompasses OIPEI,ne (environmental indicator of non-renewable Primary Energy Input PEI), OIGWP (environmental indicator of Global Warming Potential GWP), and OIAP (environmental indicator of Acidification Potential AP), in proportions of one-third each.
Choice of thermal insulation system depends on the design of architect. There are two types of façade isolating systems: the contact facade system (Tab. 3) and the protruding facade system (Tab. 4). The roof is designed in two variants, like a conventional with single casing or green (Tab. 5). The supporting system remains the same for renovations. The study implies the removal of all surface layers. 
Results
The comparisons of a thickness and a weight are shown in Fig. 13 . This information is important for the embedding of insulation -transport and handling on the building installation and removal of material. The environmental indicator OI3KON on a scale of 0 to 100 points represents the environmental quality of conventional structures. For example, an outside wall with an OI3KON of 70 is typical standard structure without any environmental optimizations; an OI3KON of 15 or less can only be attained by means of environmental optimization or by a very light structural design.
[7] The environmental results indicate that variants B and D are the best solutions for the wall and variant F for the roof (Fig. 14.) . 
Conclusion
The theme of Slovak railway stations in the perspective of European trends in their development may seem like insignificant and on the edge of societal interest. The railway stations architecture recedes into the background because of the focus on the technical parameters of tracks are at the forefront of interest. The railway stations are the gateways of cities. They have a representative function, whether it is a new attractive design or refurbished building.
The example of the station building in Žilina reveals that it will be necessary to start its reconstruction in a very short term. A quality architect, a building physicist, a structural engineer and a designer must ensure the transformation to a modern building.
It is possible to improve the parameters of envelope structures by means of proposed buildings adjustments; also significantly reduce the operating cost, maintaining the building and by using natural materials to reduce the environmental impact.
